We describe the peculiarity of two recurrent white light flares occurred on Sept. 06, 2017, in the super Active Region (SAR) NOAA 12673, with a time interval, between their peaks, of about 3 hours. These events of X2.2 and X9.3 GOES class are very important not only for their high level of emission and for the visible effects on the lower layers of the solar atmosphere, discernible as clear white light ribbons, but as well for the strong horizontal photospheric motions which seemed to drive them. In fact, we observed for several hours before the flare occurrence the displacement of a negative umbra located in the main delta spot of the Active Region. We measured velocities up to 0.6 km s −1 . The strong and persistent shear motion of the photospheric structures together with the high intensity of the magnetic flux involved by these events can be considered responsible for the new energy continuously supplied into the magnetic system.
Introduction
The secondary effects of high intensity flare are sometimes visible at photospheric level with the appearance of bright ribbons over the sunspot groups. This kind of events are called white light flares (WLFs; Svestka 1966; Machado, Emslie & Avrett 1989; Fang & Ding 1995; Ding et al. 2003) considering they can be recognizable in the continuum of the solar spectra or in white light images. The occurrence of such events is infrequent as they usually require complex enough magnetic fields capable to trigger magnetic reconnection processes whose effects are also visible in the photosphere. Nevertheless, advances in high spatial resolution observations have provided more opportunities to detect WLFs even in less energetic events (Jess et al. 2008; Wang 2009 ). This kind of flares are also reported in other stars, in young as well as in magnetically interacting stars, RS CVn type and magnetically active M dwarfs.
The origin of the continuum emission is still controversial. Initially, it is thought that the emission of WLFs is due to the particular high energy of some electron beams able to penetrate down into the photosphere, where they heat the photospheric plasma, and eventually radiates thermally (Hudson 2016) . However, recent simulations efforts argued that the electron beams are not able to reach the photosphere, but indeed their energy is already deposited at the chromospheric level (Cheng, Ding & Carlsson 2010) . Fletcher & Hudson (2008) have suggested that the Alvén-wave pulses may be adequate to transport the energy from the reconnection site to the photosphere. Recently, another alternative interpretation of the WLFs has been further proposed, the so called "backwarming model" (Neidig & Kane 1993; Ding et al. 2003; Metcalf et al. 2003; Cheng, Ding & Carlsson 2010) . In the cited model the photospheric emission is stimulated by the radiative heating from the chromosphere.
We report in this Letter the observations of two homologous WLFs occurred on -4 -Sept. 06, 2017, in AR NOAA 12673, just three hours away. Homologous flares are particular phenomena where the initial magnetic configuration, that was able to drive the event, is reformed after a previous one (Nitta & Hudson 2001; DeVore & Antiochos 2008; Archontis, Hood & Tsinganos 2014; Romano et al. 2015) . If the WLFs consist rare events, homologous WLFs are even more rare and exclusive. We believe that the WLFs, subject of the present letter analysis, can provide some clues for a better understanding on how the WLFs are able to release their energy so down in the solar atmosphere and also on how homologous flares may occur in a short time intervals.
A description of the analyzed dataset is given in Sect. 2, together with an outline of the method for the photospheric horizontal velocity estimation. A depiction of the two events, at different layers of the solar atmosphere, is presented in Sect. 3. The main results are highlighted in Sect. 4. Finally we discuss and interpret our findings in Sect. 5.
Data and analysis
At the descending phase of the current Solar Cycle 24, on September 2017, the Super Active Region (SAR) NOAA 12673 has been observed on the Sun, unleashing more than 40 C-, about 20 M-and 4 X-GOES class flares. Although beyond the scope of our present investigation, we mention here that SAR 12673 was subject of an unusual sunquake phenomena caused by the X9.3 powerful flare 1 .
In this Letter, we focused on the two X-GOES class flares occurred on Sept. 06 during a time interval of few hours (Figure 1 ). According to the reports of the National We also adopted the Space-weather Active Region Patches (SHARPs) data ) acquired by HMI (Schmidt et al. 2012 To reconstruct the RHESSI signal for 12−25 keV and 25-50 KeV bands we exploit the data taken around the peaks of the two WLFs by means of the detectors 1−9, obtaining a spatial resolution of 4 arcsec. We applied the CLEAN method (Hurford et al. 2002) to the data taken at 9:10 UT and 12:09 UT with an integration interval of 4 s. It is noteworthy here that different standard techniques (see Hurford et al. (2002) ) produced similar results.
Moreover, images in the Hα line at 8652.8Å taken from 8:50 UT to 9:20 UT and -6 -from 11:50 UT to 12:20 UT by the GONG network and by INAF-Catania Astrophysical
Observatory have been used in our study.
Description of the homologous flares
On Sept. 06, 2017, the SAR NOAA 12673 (left bottom panel of Figure 1 The comparison between the HMI continuum filtergrams, obtained at 9:34 UT and 12:34 UT, emphasizes a clear elongation of the negative umbra of the delta spot (see the arrows in the top panels of Figure 2 ). This required a deep investigation in order to understand whether it is the result of a photospheric magnetic reconfiguration or due to the effect of a strong shear.
The contours of 70% and 90% of the flux peak at 12−25 keV, obtained from RHESSI observations at 09:10 UT and at 12:09 UT (see the contours in Figure 2 ), indicate that the hard X-ray (HXR) sources for both WLFs do not seem to be located above the elongated negative umbra, but rather at its western side, i.e. in the center of the delta spot. Although we cannot exclude that the location of the X-ray source may be affected by some projection error due to the high longitude of the SAR, we can be confident that in both events the heating sources involve the same magnetic system of the SAR. Additionally, we also note that the contours are located above the southern ribbon in the Hα images and in the center of the S-shaped structures visible at 171Å.
To highlight the presence and nature of the WLFs associated ribbons, we performed a running difference method in the HMI continuum filtergrams as well as for magnetograms, adopting a 2 min time interval between successive images. Figure 1 ). On the one hand, although there is a lack in the acquisition of GOES and RHESSI data during the flash phase of the first and the second event, respectively, we can distinguish a first intensity enhancement reported by the two GOES channels (see the red and blue lines in the top panel of Figure 1 ), then the beginning of the events in the HXR data (yellow curve), followed by that at 171Å (green curve) and lastly in the chromosphere (red squares). On the other hand, the peaks of these curves are not in the same order. In fact the Hα peaks precede the peaks registered in the corona with the other instruments by few minutes. We also note multiple peaks at 171Å and in the HXRs, probably due to the occurrence of several reconnection events. The first signatures of the WLFs in the photosphere (vertical dash dotted lines in Figure 1 ) have been observed at 09:08:04 UT and 11:55:19 UT for the X2.2 and the X9.3 flares, respectively, i.e., after the rise phase and before the peak of the flares in the Hα line. Figure 4 reports the temporal evolution of the main delta spot, on Sept. 06, at the HMI continuum filtergrams with a time cadence of 2 hours taking into account the gap in the SHARP dataset between 05:58 UT and 08:34 UT. Interestingly, we observe a clear stretching behavior of the Eastern umbra occurring till 18:34 UT, i.e. during the hours preceding the two flares and during the main phase of the second flare. Only when the umbra is splitted into two portions and a wide light bridge appears in the Northern part of the spot, the stretching stops and the delta spot seems to gain a phase of stability.
Horizontal velocity fields
To adequately quantify the velocity of the observed displacement, we apply of the DAVE tracking method to the vector magnetograms. We found that the negative umbra of the delta spot migrated northward with an average velocity of 0.4 km s −1 , reaching values as high as 0.6 km s 1 . These peculiar motions persist during the whole day, although the highest velocities have been particularly registered before the flares onsets (top panels of Figure 5 ). A velocity decrease is indeed discernible already during the main phase of the X9.3 class flare (bottom left panel of Figure 5 ). As shown in the bottom right panel of Figure 5 , the velocities of the magnetic features forming the main part of the negative umbra spread out in various directions after the flares. These velocity maps allow us also to notice the motion of the main positive polarity in opposite direction to the negative umbra, although with lower velocities. This apparent complex coupling of motions suggests the delta spot being a theater of a strong shear during the phases preceding the two flares and, in particular, during the time interval between their peaks. UT.
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The shearing motions provide an observational evidence of the existence, at photospheric level, of a possible mechanism capable to supply new energy into the magnetic system for many hours as well as after a first episode of energy release. In fact, according
to DeVore & Antiochos (2008) , recurrent flares can occur also when the coronal magnetic field is continuously sheared by photospheric motions. However, it remains unclear the cause of these shear motions and why we registered a variation in the proper motions of the SAR after the release of energy of the second event. We could argue that the shear motions persist after the first event, despite of the first huge release of free energy, because of a stable configuration of the magnetic field was not reached yet. Rather, the unchanged variation of the magnetic field configuration after the first flare was confirmed by the homology of the flares. The similar shape of the ribbons of the two flares at chromospheric level and the similar brightening in the corona corroborate the above mentioned scenario.
Although the determination of the coronal magnetic configuration responsible for the two WLFs is far from the main scope of the present Letter, it is noteworthy that the observed shearing motions can be located in a photospheric area corresponding to the central portion of the S-shape ribbons at chromospheric level and under the bundle of loops forming a sort of sigmoid at 171Å (see the accompanying online movie). Taking into account that the first brightening at coronal level in both flares occurred above the delta spot, where we observed the umbra elongation, we argue that the evolution at photospheric level may play a crucial role in the determination of the SAR instability. However, we plan to determine the topology at the base of the two WLFs and to verify the occurrence of some magnetic flux cancellations along the polarity inversion line in a forthcoming Paper.
The timings of emission in the different layers of the solar atmosphere indicate the continuum emission being observed some minutes after the first appearance of the ribbons at chromospheric level in the first event and, certainly, before the peaks of the Hα light -17 -curves in both flares. This behaviour does not allow us to discriminate among the different mechanisms proposed to explain the continuum emission of the WLFs, but provides some useful constraints for the modeling of this phenomenon. In fact, we found for both events that the emission at photospheric level may be observed several minutes before the emissions in X-rays, EUV and Hα lines (i.e., in the upper layers of the solar atmosphere)
reached their maximum.
It is undoubtedly clear that there are still many un-answered questions and un-assessed key ingredients regarding the different mechanisms responsible of the reported peculiarities of these interesting events. Therefore, we believe that enlarging similar studies of this SAR-like class will help us to shed light on the mechanisms able to supply the energy during recurrent flares, on the mechanisms at the base of the photospheric signatures of the white light flares and as well on the complex dynamics of delta sunspots.
